Tensile properties of neocartilage were assessed in various locations, as indicated by the outlines of dog-bone specimens (a), and demonstrated no significant regional differences within the untreated or InTenS-treated groups (b). Student's t-test was performed to compare control and InTenS-treated groups, *p<0.05. X-axis legend matches dog-bones indicated in (a). Across all regions, InTenS led to significantly higher Young's modulus and UTS compared to untreated controls. Neocartilage was assessed on Days 10, 12, and 14 to elucidate the morphological (c,d) and mechanical (e) changes during the InTenS process. By Day 14, InTenS-treated neocartilage constructs were significantly longer than untreated controls. Both Young's modulus and UTS were increased at Day 14 in the InTenS groups over untreated controls. One-way ANOVAs, followed by a Tukey's post hoc test, were performed to statistically assess the results. Groups not connected by the same letter are statistically Control, InTenS + TGFβ1/CABC/LOXL2-treated, and TGFβ1/CABC/LOXL2-treated neocartilage exhibited a hyaline-like appearance (a). TGFβ1/CABC/LOXL2-treated and InTenS + TGFβ1/CABC/LOXL2-treated groups were markedly smaller than untreated controls. Formalin-fixed tissue sections were stained with H&E and Safranin-O/Fast Green to visualize matrix distribution and GAG deposition. Rich matrix deposition was present in all groups. CoTenS + OBR and OBR alonetreated neocartilage also exhibited a hyaline-like appearance (b). The differences in morphological parameters were confirmed statistically, with tension stimulation leading to significantly longer neocartilage than those treated with bioactive agents alone (c,d). One-way ANOVAs, followed by a Tukey's post hoc test, were used to statistically compare the groups. Groups not connected by the qRT-PCR confirmed up-regulation in genes related to matrix remodeling (i.e., ADAMTS1, LOXL4), cell-matrix interactions (i.e., integrin α2), and the BMP signaling pathway (i.e., BMP2, SMAD7).
Tension stimulation did not upregulate TRPV4 expression.
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Supplemental Table 1A and 1B. Mechanical and biochemical properties of InTenS-treated neocartilage.
This portion of the work comprised a series of tissue engineering studies evaluating the effect of 1) InTenS alone, 2) InTenS + TGFβ1, 3) InTenS + TGFβ1/LOXL2, and 4) InTenS + TGFβ1/LOXL2/CABC. Combination treatments progressively enhanced the tensile and biochemical properties of engineered neocartilage (1A). Anisotropy of tensile properties in engineered tissues was achieved with InTenS (1B). GAG and collagen contents (mg) were normalized by tissue wet weight (mg). Student's t-test was used for all studies except InTenS + TGFβ1, where a two-way ANOVA was applied, followed by Tukey's post hoc test, p<0.05. Data are represented as mean±SD.
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Supplemental Table 2 : Mechanical and biochemical properties of 4-week-old InTenS-treated neocartilage.
Prior to implantation, neocartilage replicated the results of prior experiments (Supplemental Table 1 ). Neocartilage treated with only bioactive agents exhibited significantly enhanced mechanical and biochemical properties as compared to untreated controls. Please note that the tensile data presented here are the averages of the parallel and perpendicular directions; for parallel only data showing significant effects of InTenS, please see Figure 4d . As evident in Supplemental Table 3 , the effects of CoTenS are even more pronounced. GAG and collagen contents (mg) were normalized by tissue wet weight (mg). One-way ANOVAs, followed by Tukey's post hoc test, were used to statistically assess the results. Groups not connected by the same letter are statistically significant. Data are represented as mean±SD.
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Supplemental Table 3 : Mechanical and biochemical properties of neocartilage treated with CoTenS.
To fully examine the effects of tension as a stimulus, CoTenS was applied in the presence of an optimized bioactive regimen (OBR).
CoTenS plays a critical role in generating significantly enhanced tensile properties and anisotropy, above and beyond those of OBR alone. GAG and collagen contents (mg) were normalized by tissue wet weight (mg). One-way ANOVA, followed by Tukey's post hoc test, was applied to examine the effects of OBR and CoTenS + OBR treatment. Groups not connected by the same letter are statistically significant. Student's t-test was used to assess anisotropic effects of regimens. Data are represented as mean±SD.
Supplemental Table 4: Mechanical and biochemical properties of human neocartilage treated with CoTenS.
To test the translational potential of tension stimulation, CoTenS was applied to neocartilage generated from a clinically meaningful cell source-human articular chondrocytes. CoTenS significantly enhanced neocartilage properties beyond an optimized bioactive regimen alone, and beyond that of untreated neocartilage. GAG and collagen contents (mg) were normalized by tissue wet weight (mg). Oneway ANOVAs, followed by Tukey's post hoc test, were used to statistically assess the results. Groups not connected by the same letter are statistically significant. Data are represented as mean±SD.
Supplemental Table 5: Primers used in qRT-PCR.
Forward and reverse primers used for qRT-PCR analysis. Primers were designed using the Primer3 tool.
Supplemental Table 6 : Microarray analysis revealed significant up-regulation of genes in response to InTenS.
Microarray results were filtered based on a fold-change >2 and a p-value <0.05. Changes in select genes of interest were confirmed via qRT-PCR (Figure 3 ). 
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